Soybean protein Alcalase hydrolysate was further hydrolyzed by adopting Flavourzyme. From this further hydrolysis reaction, bitter of soybean polypeptide mixture was reduced distinctly. The optimal hydrolysis conditions of Flavourzyme was determined as that pH was 7.0 at temperature 50℃ and E/S(ratio of enzyme and substrate) was 20LAPU/g. Bitter taste value was reduced to 2 after Flavourzyme hydrolysis reaction for 2 hours in optimal hydrolysis conditions. The change of molecular weight distribution range from Alcalase hydrolysate to Flavourzyme hydrolysate was not obvious. DH (Degree of hydrolysis) of soybean protein hydrolysate was increased to 24.2% which was improved 3.5% than Alcalase hydrolysate. Protein recovery proportion was increased to 73.2% which was improved 0.8% than Alcalase hydrolysate.
Introduction
Soybean protein is tasteless, mainly because soybean protein molecular weight is very big, mainly is the close globular molecules structure, configuration is complex, the hydrophobic group tends to be wrapped in molecular internal, make its in space can't and taste bud contact, so feel bitter. However, when the soybean protein is hydrolyzed by protease, globular structure is destroyed, wrapped in internal hydrophobic amino acid group exposed, and taste bud contact will produce bitter.
Debitterizing basic is to remove the product have bitter taste of hydrophobic amino acid group. Debitterizing methods can be divided into physical and chemical debitterizing and enzymatic debitterizing two kinds big. The enzymatic debitterizing mild conditions, the hydrolysate of nutrition loss less, reaction process is easy to control [1] [2] [3] .
Soybean separation protein can be hydrolyzed by Alcalase. Alcalase Hydrolysate has a certain bitter taste [4] , the hydrolysis process of bitter largely limits its application in practical production and the products the acceptability. Soybean protein hydrolysate of the bitter peptide hydrophobic amino acids generally located in the end of peptides, so can use specific enzyme to hydrolysate processing, effectively will hydrophobic amino acid resection. Excision such hydrophobic amino acids, bitter peptide bitterness will decline distinctly, and free the hydrophobic amino acid bitter taste is better than the original bitter peptide are much lower. Flavourzyme is a kind of compound enzyme, is the enzyme and circumscribed enzyme mixed enzyme, can effectively will hydrophobic amino acid from protein end resection, we tried to use Flavourzyme on soybean protein protease Alcalase hydrolysate further hydrolysis, in order to study the down effect of the bitterness of soybean polypeptide.
Experimental
Materials. Soybean separation protein powder which protein content was 91% was provided by Shandong Jinan Guanli science and trade company.
Alkaline protease Alcalase 2.4 L which mark enzyme activity was 2.4 Au/g was provided by Jinan Baitai enzyme preparation co. LTD.
Flavourzyme which mark enzyme activity was 500LAPU/g was provided by Jinan Baitai enzyme preparation co. LTD.
Hydrolysis Method of Soybean Polypeptide Alcalase Hydrolysate by Flavourzyme. Soybean separation protein powder→dissolving and pretreatment →Alcalase hydrolysis →destroy enzyme 15 minutes at 85℃→adjustable appropriate temperature and pH value after cooling → Flavourzyme hydrolysis → destroy enzyme →cooling to 50℃→adjustable pH4.2→clear liquid was gained from centrifugal separation.
Optimization of Flavourzyme Enzymolysis Reaction Conditions. Soybean separation protein powder was first hydrolyzed by Alcalase, so Flavourzyme hydrolysis conditions of the substrate concentration has been determined, in order to improve the production efficiency will reaction time control in 3 h inside, choose enzyme concentration, reaction temperature and pH value and so on the different conditions for influence factors on soybean protein hydrolysis coarse liquid further hydrolysis to determine Flavourzyme protease best debitterizing conditions. Bitter Evaluation Method. Bitter evaluation standard was according to reference [5] . It was that to take 1 ml soybean peptide solution sample dilution to just can taste the bitter taste so far, diluted multiples as bitter taste value, take the average for the bitter taste value.
Results and Discussion
Influence of Flavourzyme Dosage on Soybean Polypeptide Bitterness. In the soybean protein Alcalase hydrolysate, respectively by enzyme and substrate for the ratio of 10, 15, 20, 25 LAPU/g quantity to add Flavourzyme enzyme continue to hydrolysis, keep hydrolysis temperature is 50 ℃, pH7.0 hydrolysis 2 h. Hydrolysate centrifugal separation after take supernatant fluid, taste, determine the Flavourzyme enzyme solution debitterizing effect. It was showed in Fig. 1 .
Fig. 1 Affect of Flavourzyme dosage on hydrolysate bitterness
It can be seen from Fig. 1 that along with the extension of reaction time, hydrolysate bitterness value smaller, when reaction 2 h after bitter taste value changes slowly. With enzyme and substrate concentration ratio (E/S) increases, the hydrolysate of bitter taste value to reduce the faster. When E/S of 20 LAPU /g and 25 LAPU /g, reaction to 2 h, bitter taste value to a minimum, time extension, bitter taste value no longer reduces. Therefore, when mass ratio of enzyme and substrate bottom was 20 LAPU/g, good debitterizing effect can be achieved when reaction time was 2 h.
Influence of Flavourzyme on Hydrolysis Reaction. With adding Flavourzyme to Alcalase Hydrolysate, hydrolysis reaction was go on, the pH value of hydrolysate had no obvious change. Hydrolysis is completed, determination of soybean separation protein hydrolysate of degree of 
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Bitterness value E/S=10LAPU/g E/S=15LAPU/g E/S=20LAPU/g E/S=25LAPU/g 436 Advances in Materials and Materials Processing hydrolysis DH and protein recovery, the results show that, with the hydrolysis the extension of time, the DH of hydrolysate had obvious rising trend, protein recovery rate change is not obvious. The experimental results were showed in Fig. 2 and Fig. 3 Fig. 2 Affect of Flavourzyme on degree of hydrolysis Fig. 3 Affect of Flavourzyme on Protein Recovery It can be seen from Fig. 2 and Fig. 3 that when pH and temperature was 7.0 and 50℃ respectively, protein hydrolysate which bitterness value was lower can be got after2 h reaction with adding 20 LAPU/g Flavourzyme.
Influence of pH on Soybean Flavourzyme Hydrolysate Bitterness. Alcalase hydrolysate were adjusted the pH 6.5, 7.0, 7.5, 8.0. Then Flavourzyme was added with E/S as 20 LAPU/g at 50℃ reaction temperature. Bitterness value of Flavourzyme hydrolysate at different pH was shown in Fig.  4 . Hydrolysate Bitterness It can be seen from Fig. 4 that enzyme activity of Flavourzyme was strongest (hydrolysate bitterness was smallest) when pH was7.0. So pH 7.0 was determined as optimal enzymatic hydrolysis condition.
Influence of Temperature on Flavourzyme Hydrolysate Bitterness. pH of Alcalase hydrolysate was adjusted at 7.0.Flavourzyme was added with E/S as 20 LAPU/g at 45℃,50℃,55℃ and 60℃. Bitterness value of Flavourzyme hydrolysate at different temperature was shown in Fig. 5 .
It can be seen from Fig. 5 that when temperature was 50℃Flavourzyme hydrolysate bitterness was smallest. So 50℃ was determined as optimal enzymatic hydrolysis temperature.
Molecular Weight Distribution of Flavourzyme Hydrolysate. Molecular Weight Distribution of soybean polypeptide Flavourzyme Hydrolysate was measured in HPLC (High Performance Liquid Chromatography) method. experimental results was shown in Fig. 6 .
It can be seen from Fig. 6 that molecular weight distribution range of soybean protein hydrolysate which was prepared from further hydrolysis by Flavourzyme was not big. The change of molecular weight distribution range from Alcalase hydrolysate to Flavourzyme hydrolysate was not obvious. Molecular weight of Flavourzyme hydrolysate was also micromolecule. 
Conclusions
In this paper Soybean protein Alcalase hydrolysate was further hydrolyzed by adopting Flavourzyme as hydrolytic enzyme to reduce bitterness of polypeptide hydrolysate. From the experimental results because of this further hydrolysis reaction, bitter of soybean polypeptide mixture was reduced distinctly.
The optimal hydrolysis conditions of Flavourzyme in Alcalase hydrolysate was determined as that pH was 7.0 at temperature 50℃ and E/S(ratio of enzyme and substrate) was 20LAPU/g. Bitterness value was reduced to 2 because of Flavourzyme hydrolysis reaction for 2 hours in optimal hydrolysis conditions. It can also be concluded From the HPLC diagram of soybean peptides Flavourzyme hydrolysate
